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The Plant Kingdom

The aalount of carbohydrate manufactured by plants varies
very greatly with different plants and different conditions, but it
has been calculated that as a rough average a plant will manu-
facture at least one gram of sugar per square meter of leaf surface
on a summer day.

Demonstration. Starch is formed in leaves very soon after pho-
tosynthesis begins. This is of great advantage in demonstrating
the general facts of photosynthesis, as the test
for starch is very simple. It consists in treat-
ing the material to be tested with a solution
of iodine, which gives starch a blue color. In
working with leaves the chlorophyll is first ex-
tracted, after which the leaves are placed in
the iodine solution.

The necessity of light for photosynthesis can
be shown by keeping a leaf or a part of a leaf
in the dark (being careful that all parts of the
leaf have a plentiful supply of air) and then
testing for starch. The leaf or the part of the
leaf which was in the dark will remain white,
while that which was in the light will turn blue
(Fig. 46).

The necessity for chlorophyll is shown by the
fact that starch is not formed in those parts of
variegated leaves which lack chlorophyll.

Leaves will not produce starch in an atmos-
phere that lacks carbon dioxide. If a plant is
placed in an atmosphere containing a known quantity of carbon
dioxide, it will be found that carbon dioxide is absorbed and that
the carbon appears in the leaf in the carbohydrates formed as a
result of photosynthesis.

That water is used in photosynthesis is shown by the fact that
the carbohydrates produced by this process contain hydrogen,
which must have been derived from water.

That oxygen is given off in photosynthesis can be shown very
simply by the use of certain water plants which during photo-
synthesis give off bubbles of gas. Tnis can be collected by the
arrangement shown in Fig. 47. If a glowing splinter is inserted

Fie. 46. A leaf
tested with iodine
for starch after the
part showing as a
star and that out-
side of the circle
had' been exposed
to the light and the
remainder kept in
the dark